Objective: To assess the impact of obesity on health-related quality of life (HRQOL) of children, and to compare HRQOL scores of obese children in a hospital versus community setting. Design: A cross-sectional study in two clinical samples. Subjects: A total of 182 children and adolescents recruited from the community pediatric clinics and a hospital-based obesity clinic. Measurements: Obesity was defined as body mass index (BMI) 495th percentile for age and gender. Subjects were divided into quartiles of BMI Z-scores each containing 45 or 46 children. The first two quartiles correspond to normal BMI, 3rd and 4th quartiles represent moderate and severe obesity, respectively. HRQOL was assessed by the Pediatric Quality of Life Inventoryt (PedsQLt) questionnaire submitted by both children and their parents. Results: Obese children reported significantly lower HRQOL in physical, social and school domains compared with normal weight children (Po0.01). Analyzing results of HRQOL by BMI quartiles showed that the emotional and school domains scores of the moderately obese children were similar to the normal BMI quartiles. Only in the 4th quartile, that of children with severe obesity, were scores significantly lower. In contrast, in both physical and social domains scores decreased progressively with increased BMI Z-scores. In the obese group, parents' scores were lower than the children's in all domains. HRQOL scores of obese children assessed in the hospital clinic were similar to that of obese children assessed in the community. Conclusions: Moderately obese children had similar emotional and school HRQOL scores as normal weight children, whereas in the physical domain, a significant difference was documented even in moderate obesity. Parents of obese children perceived their child's HRQOL lower than the children themselves. We believe that intervention programs aimed at improving HRQOL should be directed to both parents and children. Understanding the resilience of moderately obese children in school and emotional domains may assist us in the management of childhood obesity.
Introduction
Quality of life (QOL) is an important subjective measure of one's condition. QOL encompasses several domains of subjective experience including physical ability, psychological well-being, social interactions and school or work performance. 1 Assessment of health-related QOL (HRQOL) of healthy children, as well as children with cancer, asthma, cystic fibrosis, chronic headache, arthritis and obesity has been reported to be a useful tool to characterize the global burden of the disease. 2 Obesity is increasing worldwide, reaching epidemic proportions. 3 Among children and adolescents, the prevalence of obesity is estimated to be about 20-25%. 4 Obesity is associated with increased risk of morbidity and with psychosocial consequences. Silhouettes of obese children are stereotyped as unhealthy, academically unsuccessful, socially inept, unhygienic and lazy. 5 Negative self-image has been documented in overweight children as young as 5 years of age, 6 and obese adolescents show declining degrees of self-esteem associated with sadness, loneliness, nervousness and high-risk behaviors. 7 In a recent study, conducted in a hospital setting, the HRQOL of obese children was adversely correlated with the degree of obesity and was found to be similar to the HRQOL of children diagnosed with cancer. 8 The objective of our study was to assess the impact of obesity on the QOL of children, and to assess parents' perception of HRQOL of their children. In addition, we compared HRQOL of obese children in a hospital setting versus a community setting. We hypothesized that HRQOL in obese children referred to a hospital clinic may be different than that of nonreferred obese children.
Methods

Questionnaire
The Pediatric Quality of Life Inventoryt (PedsQLt) is a modular instrument for measuring health-related QOL in children and adolescents aged 2-18 years. 9, 10 Detailed information about the questionnaire has been reported elsewhere. 8, 9 In brief, the PedsQLt is both a child self-report and a parent proxy-report scale consisting of 23 items in four domains: physical, emotional, social and school. The PedsQLt English version was forward-translated into Hebrew by two independent translators and then discussed by a translation committee, which combined the translations into one version. The forward-translated version was then back-translated into English, independently, by two other translators, and the Hebrew version subsequently was approved for use, although not fully validated yet. 10 
Subjects and settings
The PedsQLt 4.0 questionnaires were administered to Hebrew-speaking children and their parents recruited from a hospital-based pediatric obesity clinic at their first visit, and from community-based general pediatric clinics. The children recruited in the community attended the clinics for routine check-ups, including doctor's certificates for sport activities, for school and scheduled visits for well-child assessment. Children with chronic diseases were excluded. Written parental informed consent and child assent were obtained from each participant. The research protocol was approved by the Helsinki committee of the Sheba Medical Center.
The final study population comprised 182 child and parent dyads. Of these, 94 were normal weight children seen in the community, only one child was underweight with a body mass index (BMI) Z-score oÀ1.645 corresponding to the 5th percentile. In total, 88 were obese children seen either in the community-(n ¼ 39) or in a hospital-based pediatric obesity clinic (n ¼ 49). Seven out of 49 patients in the hospital-based population were subsequently diagnosed with hyperlipidemia, two were diagnosed with polycystic ovary disease, one with gynecomastia and two had pseudotumor cerebri. After routine investigations, no other major morbidities were encountered.
Procedures
Anthropometric measurement of height and weight in each child were obtained at the first visit. BMI was calculated as the weight in kilograms divided by the height in meters squared. Obesity was defined as BMI above the 95th percentile for age and gender (41.645 standard deviation score (SDS)) according to the Centers for Disease Control and Prevention (CDC) health data. 12 Since there are no Israeli national data, the CDC data were selected by the Israel ministry of health as the routine reference for anthropometric data for children. The new CDC growth charts have been reported to be adequate for assessing Israeli children. 13 BMI Z-score was calculated as measured BMI, minus mean BMI for age and gender divided by s.d. We divided the children into four quartiles of BMI Zscores, each containing 45 or 46 children. 
Statistics
Data were analyzed with BMDP software. T-tests were applied to compare subscale scores of children's self-reported PedsQL and their parent proxy scores, subscale scores of obese children compared with those of normal weight children and scores of obese children in the hospital compared with those of obese children in the community. Spearman's correlation coefficient tests were used to test correlation between scores and severity of obesity. Analysis of covariance (ANCOVA) was used to test the interaction effects of age, gender and BMI. Analysis of variance was used to test differences between the quartiles of BMI Z-scores. Differences within the groups were adjusted for multiple comparisons using the Bonferroni method; P-values o0.05 were considered statistically significant.
Power analysis showed that a sample size of 37 in each group would have 80% power to detect a difference in means of 10.0 (e.g. the difference between a Group 1 mean of 82 and a Group 2 mean of 72.0) assuming that the common s.d. is 15 using a two group t-test with a 0.05 two-sided significance level.
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Results
Association between BMI SDS and QOL scores
The general characteristics of the study population and QOL scores are shown in Table 1 . Obese children and adolescents (BMI SDS41.645) reported significantly lower HRQOL in physical, social and school domains compared with normal weight children and adolescents (Po0.01). Similarly, significantly lower scores were reported by parents of obese children in all four domains. Correlation analyses between BMI Z-score and QOL scores showed that physical domain had the strongest negative correlation (r ¼ À0.47), followed by social (r ¼ À0.42), school (r ¼ À0.22) (all Po0.01), emotional (r ¼ À0.16) (Po0.03) and in the total score (r ¼ À0.48). Parent proxy-report scores similarly showed significant negative correlations with the children's BMI Z-scores: physical (r ¼
) (all Po0.01). However, it is interesting to note that parents of obese children reported consistently lower QOL scores compared to the children themselves, in contrast to the similar scores noted in normal weight children and their parents (Table 1) .
Analyzing results of QOL scores by BMI quartiles showed for the children's scores that there was no significant difference between the 1st and 2nd quartiles in all domains (Figure 1 ). In the emotional and school domains, scores of the first three quartiles were similar, and only in the 4th quartile, that of children with severe obesity (BMI ZscoreX2.97), were scores significantly lower. In contrast, for both physical and social domains the scores decreased progressively with higher BMI Z-scores, and children with moderate obesity (Q3) had significantly lower physical QOL scores than the nonobese group (Q1).
In general, the parents' scores were lower than the children's in all domains. These differences were statistically significant in the moderately obese group (3rd quartile) for physical, emotional and school domains (Po0.01). Of note was that significantly lower parental assessment in the physical domain was present even in the second quartile group.
Comparison between QOL scores of obese children in the hospital versus community setting In all, 88 of the children were obese. Of these, 49 children were referred to the hospital clinic and 39 were assessed in the community. The general characteristics of these groups and QOL scores are shown in Table 2 .
Comparison of QOL scores between the two groups showed that obese children in the hospital had lower QOL scores in every domain compared to obese children in the community. The difference reached statistical significance only in the emotional domain, 63.3722.0 for obese children in the hospital compared with 75.6722.2 for obese children in the community (Po0.01). However, after adjusting for age, gender and BMI, the children's QOL scored in the hospital and community groups were similar in all domains. Similarly, no significant difference was found in the HRQOL scores of parents of obese children in the hospital and parents of obese children in the community after adjusting for age, gender and BMI.
Discussion
Obese children had lower HRQOL scores when compared with normal weight children in the physical, social and school domains. We refined the analysis by dividing the study group to quartiles based on BMI Z-scores, thus differentiating between degrees of obesity, and found that the severity of the obesity affected the pattern of the HRQOL scores. We found no differences in HRQOL scores between obese children in a hospital setting compared with obese children in the community.
We showed that in the physical and social domains, for each increase in BMI quartile, there was a decline in the Health-related quality of life of obese children O Pinhas-Hamiel et al HRQOL scores. This pattern may reflect physical difficulties that arise in moderately obesity, and the social stigmatization that occurs even in mild obesity. Indeed, obese schoolaged children are more likely to be the victims of bullying behavior. 14 Conversely, the pattern in the school and emotional domains was different. School performance may be less affected by overweight and only in the morbid cases; comorbidities may interfere with school performance. Emotional HRQOL scores, reported by the moderately obese children (BMI Z-score 1.61-2.97), were similar to those of nonobese children. It is, however, important to note that even the nonobese children scored their emotional status approximately 10 points lower than physical and social scores. Obese children who maintain their emotional health are of specific interest. These resilient children who 'do well' despite being different and experiencing some degree of physical and social difficulties may hold the key to efforts aimed at understanding the nature and determinants of invulnerability and to develop preventive interventions to promote well-being in obese children. 15 Similarly, HRQOL studied among adults, aged 18-64 years, revealed that although BMI was significantly associated with health status, the pattern varied according to whether the measure reflected physical or emotional well-being. Physical, but not emotional, well-being deteriorated markedly with increasing degree of overweight. 16 It is interesting that, whereas among normal weight children the scores of parents and their children were generally similar in most domains, this was not the case in obese children, whose parents' scores were consistently lower. In children with chronic conditions, it has been documented that the parents' perception of their child's HRQOL tends to be worse than that of the child. [17] [18] [19] Discrepancies in the perceived HRQOL between parents of children with cancer and their children have been noted. Health-related quality of life of obese children O Pinhas-Hamiel et al HRQOL for their children, while their children reported their own HRQOL similar to adolescents in a normative sample. 18 Similarly, adolescents with cystic fibrosis are less worried about their health than their parents, and rate their HRQOL better. 18 No demographic or health factors were consistently associated with differences in parentadolescent scores. Obese children often have obese parents. 20 It is possible that parental concerns and distress reflect their own poor experience as obese children or even as adults. Of note, while the moderately obese children's assessment of HRQOL in the emotional and school domains was similar to normal weight children, the parents' score was significantly lower, suggesting that parental perceptions were more severe. Differences in psychosocial functioning between children referred to hospital and nonreferred populations have been demonstrated in children with short stature. 21, 22 Short stature has been thought to have a deleterious effect on psychosocial functioning based on evaluation of children within hospital-based clinics. However, psychological evaluations of nonreferred children with short stature revealed that they were not different from children with normal stature. 19 We hypothesized that assessment of HRQOL in hospital-based obese children might have been affected in the same way, and thus compared HRQOL scores of obese children in a hospital setting with obese children in the community. After adjusting for BMI, gender and age, we did not show a significant difference in HRQOL between obese children assessed in the hospital and their counterparts in the community. Since this was not a population-based study, and subjects were enrolled from children attending hospitalbased obesity clinic and affiliated community clinics, a possible selection bias should be considered. Furthermore, the lack of difference noted may stem from the sample size. Although our calculations show that the sample size enabled detection of a difference in means of 10 points with 80% power, the sample size may still have precluded detecting significant differences between the groups in some of the parameters measured. In summary, moderately obese children showed emotional and school HRQOL scores similar to those of normal weight children. In contrast, in the physical and social domains significant differences were documented even in moderate obesity. The perceived HRQOL of obese children treated in a hospital setting was similar to that of obese children in the community. Parents of obese children perceived their child's HRQOL as even lower than the children themselves. We therefore believe that intervention programs aimed at improving HRQOL should be directed to both parents and children. Furthermore, the understanding of resilience of moderately obese children in school and emotional domains may assist us in defining approaches to the management of childhood obesity. Health-related quality of life of obese children O Pinhas-Hamiel et al
